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[0 0 0 3] 
[0 0 0 4] 

g^/J^V^^;!^- F7 7-f^ (Single Mode Fiber: J^T 
rSM77>fAj ilBSaJ-r*. ) &«JBbfc»-&» SM77-fA, £tf 

[0 0 0 5] 

(>f) Hi HC^I-J^K, /^n/^g&TVW* 1 0©WSSK:--2fr 
0^U>1/>X (Gradient IndexLens) 20a, 2 0 b £S2 
tgb, itl&©^U W>X2 0 a, 2 0b©fiffilC^©SM7 7>fA*3 0 a 
,30b £fe^bfcV^tf>5^y yX/^fXtt (#112 001-7502 
nm^l 1 - 5 2 2 9 3 , (B) Hi 2lZBlT£oK, 

lIf;UXl 0©W*8lCTEC (Thermal Expanded) 
11^^077^^ (OT rTEC77>f;tj ilHISitS, ) 4 0a, 4 0b 
©-#<0«B&*ft^ft3fe^»fc«*fcU -SJCTEC77^4 0a, 4 0b 
©fiB*©fiBlfK:-€-n-?nSM7T>f A3 0 a, 3 0b fe^ttKifc*tLfeV\fci3> 
STEC^ (#HgHB6 3-3 3 7 0 6#&?g#f80 , (A) HI 3 ^^£3 

tc, AfytrmytTJUx i o©M^jc— ftwu—ry YAy^v % t^~7 7 4 k 

774 A (Graded Index Fiber: r G I 77>f Aj fcB&f&? 
t5 0 ) 50 a, 5 0 b©-*©jglS«:^WK:««lb, -*f©GI77<f^5 
0 a, 5 0 b<Dffi#©iMK:-£*l^*lSM7 7-f A3 0 a, 3 0 b fc^fi&JCig 
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«HLfeV^t»«)«GI F^f^tiSBStlTV^ (J. LIGHTWAVE TEC 
HNOLOGY VOL. LT- 5 NO. 9 1 9 8 7, J. LIGHTWAVE 
TECHNOLOGY VOL. 20 NO. 5 20 0 2#i) „ 
[0 0 0 6] 

ju x t %mm •zn&z.iifrio mmm&ftfe < . m^u^mmx^ & =& © ©. 

te&t^Dm&tf&^f-o (n) (DTEC^SC^TM:, 

^T'=e-F7^-;i/KI (Mode Field Diameter: J^T >"MF 

dj tmffit&o ) (Drnxtf^Mttev, %*>k. s/^vi^- ft^tvi-tx 

ECiDXCS^F^&ML, £&&C, TEC7T-YAg|5^(Z)^$S:i®M-rS3i:^ 
mmT*&Z£.^om&tf&-o& 0 ^fbfC, (A) CGI F#=£{C£V^«, 

®&tf%mx* & y , nsJB*f*j6* =i r *f © g i ? r -f A©#tg^#tc «fc y m 

-FT'ftrrtJ X£ybmm?ZZ£tfT'gft^£\<\?m&tf&V^ GI7 
T^AC^S&lim^tlCfcotniJ ^-h^lc^-S&Mtffe&fcAfr, G I 
7 7>fA©*S ©«#&«»#» L<, IH^Tli-Mfrfcriy h 
T*£f\ *fe*ffoI-r<5 SM77^G I 7 7>f/WCfc#5g^i$c#*£< 

[0 0 0 7] 

Kt«i^^3i6iit§it^^ mmm^^%77>( Asasa&*i 

[0 0 0 8] 
[fBM&S?&*f Sfc&©#^] 
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Ir&^U. ^Jc^mftffiSlS&^S^^fc, 3»m^©w*ratc**if n 

-^0PhC77^f^OMFD|j:, — *f© SM77 -f A©MF D <fc 1/ 
[0 0 0 9] 

*^«77>f AWfttt, -^JC^AfcNglf&^U #S#lc?6ffitif$g 

Stlfe-^0PhC77>fA^, — ^©P hC7T>f ACDffi^r^SBWtC-etl^n 
-#©»®#3fc^fi&k:«ltt3 *ifc-*f© n'J^-h l/>Xfc, -fon'J ^ - b 

>fA££fg;t, ^OPIiC77>fA'fflMFD}t -f©SM7 7^f^©MFD 
«fc U fc-e;Tl-£*vfB#l8K:*£< 3*1, -f©3V^- h U>X©MFD}iSM7 

[0 0 10] 
[0011] 

*^W7 7>f AfilSfitt, SM77>f/tt, SM7T>f A©— #©S8SHC, 
— *©«®3^3t^e&JCg!ilSlS*l, f®MFD^SM77-f/t0MFDJ;^M 
ftC*g<Sti&PhC7r^Ai:S:fl|^ PhC77>f^lit 3fc:3** 

[0 0 12] 

*»W©3^7r>f SM77-fAii, SM77^A0-^fflS 
»Sn, ^©MFD^SM77>fA©MFDJ:*J%TOt:^t<$^PhC 
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$&ic, &&m<oftyT-( Am&iz&ttzziv *-hi>>xiz. yv-^v v 

[0 0 14] 

*$&m<D%7 7>f A3t$&{C;i3tt& P hC77>f AODOTlC, G I 7 7^/^ 

m z m m -r & z n % «r m x & & » 

[0 0 15] 

/ \ v *? y if * m y # & r t % «r m x & z> 0 

[0 0 16] 

Skic, ^EjBtfD^r-f A^,S&c£tf&PhC7 7-fV\*tf>MFDki:, *J>&< 

£ =fo 2 0 yti m7?&3 £ h L/ V% 0 

[0 0 17] 

*^©3 I 67 7^^^C *'tl«, P hC:77-f AfcfflV^diKC *y, */> 

, ft^m^nmmzmvTmMizftffiiszftfto z.£tfx*%z> a £e>ic Phc 

[0 0 18] 

[^s^^^li©^] 

[0 0 19] 

Site, ^P^^^ioDH^mKi^^^^T-rAflsao-WmMllI, 02 
teP hC77-f AGD^HTMEfc^bTV^. 
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®lfCfcV^> $^i0^7 7>fAif n lt %TJ Vl/-^t, 3l7^f^/^, }fc 

x -f >y ^ l < «r^^s§^ * t* 3 *), h <Dm&-&& mm s n s ft^nt^ i 

MFD (3 0~5 0/imgl) 0^t^(DP hC77-fA2 a, 2bh 
, MFD ( 1 0 # nigg) ®^$Vwf©SM77>f;t3a, 3ba^tfe 

y, 3i^i©^icttM®ii a#, -ftB^ic«^miif^®i b^fg^e> 

^ITV^,, -f(DPhC77-f^2a, 2btt }fe£teil$-&£zi7 2 1 

a. 21bt, 3721a, 2 1 b <DKM\Z.W.tf htotz.9 ^ v F2 2 a, 22b 
£ZffijLT&V, mmc^ — f©SM77-f A3 a, 3 b %, -etl^ftftSrteM 
3t5373 1a, 3 1bt, 373 1 a, 3 1 b (DftMKl&Vf btofct 9 * K 
3 2 a, 3 2 b ££fii;LTV%S 0 
[0 0 2 1] 

££T% PhC7yf^2a, 2 b 14, m 2 {Catf J; e> JC, 3721a, 2 1 
bJCffl^1-*S^©^f9^#OMyKl, ^9»F2 2a, 2 2b&C*B^fS# 

bfe%©T?*J*anT. PhC77>f^2a, 2b03721 a, 21b 

[0 0 2 2] 

^©i^PhC77>fA'2a, 2b}^7^F2 2a, 2 2 b JCffi^ <5 # 
[0 0 2 3] 

#CfC, 3fe^*?l©3feA#Srai afctt, 0^IOPhC7 7'f/l2a 
T ril®PhC77>fA2 aj t^D e ) ©-7j©3§® (ffiTjSgD 

C77^f^2b (J^T l"||2©P hC77'f A 2 bj £V%? 0 ) ©-^OD^B ( 
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0PhC77>f;t2a©i^fflM (A*Si) gftp^M© S M7 7 <f A 3 

a (JKT ^l©SM77'fA , 3aj £V^„ ) 0>-#<Z>3§® (ffi*SB) 1 
(ZiPhC7T-f/t<Z>3^ttfc-«a*r3tt^»K:*llS*l, »2©PhC77>f^ 

77>fA3bj H^Oo ) (b-litoWm (A**)'^10PhC77>f« 
•til— *a*T3**flSrK:»MlStia*lTV^. fcfc, f 2©PhC77>f 

^2a, 2bt^l, i2©SM77-fA3a, 3b^lt ttlMjDXLfc©*© 

sfefc, Ii0PhC7r^;t2 aCDm*figi:^^ir^fe<fctJfS2©p 

hC77-fA2 aCDA7J^2 b ilfl&SM*?- 1 Wtt, #^ttfcig*3ff*fcfcJ:Vy*- 
[0 0 2 4] 

r 0> £ e> 7 r>f A® aic^Tfci:, Bfi (b) {CatfJ;e»{c, ^l 

0SM77-fA3 a©A:fcS8j&*&Al*3*l<53fefcj:, /hS V>M F D(2?&7£3 3 a 7? 
ilOSM77>f;t3 acp££|gU $10SM77^fA3 a <Z)ffi7J)^ ffif* 
£*l3o Hi 0SM77'f A3 a*ve>mi#S*lS36tt, f 10PhC77 

-f A* 2 a©A7Ji^JCAtt£*K I10PhC77>fA2 a &C&V%T A^VMvIF D 
tf>M?£2 3 a {Ct£*£;fi„ S/^JOl/^- FtHlCDP hC77>fA2 atpfc^jt 
U ft^Hi^l <Z>?6Af*$fSflJ 1 ate AitS fit, **»^lfeJBIU 
^©^ffift^Ml bj^6,fflftfati*3t», |S2®PhC77^2 bCDA#«lC 
AMStl, z:®02©PhC77'fA'2 b#&*^MFD©tftJg2 3 bX*fr~D 
i/yfJUt- K5RJ»*ee«b, f20PhC77>fA2 b©ffl2jS8**&ffiita*i 
So $2©P hC77-f^2 b-frtomMZtlZytte, §2©SM77-YA 

3 b(OA*SBK:Ai#Stl, r®f20SM77-f;t3 b lc£ V\T/h£ VMV[ F D(D 
2 3 bJC«|/J\S*l, KT'f 20SM77>f A3 b *f» fe^f 5 
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[0 0 2 6] 

0 3 ^|§^0^2<Z)||Jg^ffilC#§^^T-r^a©--g|Si^®T®SS:^b 
[0 0 2 7] 

a£, fl&^CftffifJffll b*mtZ>%^m*l *mXTiB 1 >). zayt^m* i 
(Z))IAlfSgI 1 a IClif 1 © P h C 7 7 A 2 a (ffl;M) 

n^-i ©»<»4:— *s*TM6*«ncieiiati, %mMtt$®i bictt«2©phc 

I10Gl77>fA4 a CD-#<Z)3{§W (ffiTJ®) ^H0PhC77^^2 a© 

%nh-Wi^x%^mzmm^n. i20PhC77^^2b®»sg® ( 

ffi;M) JC«»2©G I 7 r-i A4 b£>-#CD3§® (AijSg) ^2©PhC7 
T>f^2 bO^fl^-StS^rT^^lC^StlTVNSo £&&C, I1CGI7 
7-fA4a0M©iSS (A7J®) !C|j:||lfiDSM77'fA3a0-^I ( 
ffiTJ®) #H 1©G I 7 a ©^lllfil —itS *T3W»K:tftl*3*U 12 

©G I 77-f A4 b <D^ji <D$$ffiQ (ffiTJ®) Ctt$20SM77'fA3b©^ 
©S« (A7J®) ^2©G I 77>fA4 b CD^Wfc-iltS'ftT^WtCtgSSlS 

[0 0 2 8] 

dr.^, tUl, H2©PhC77^fA2a, 2b0MFD ( 3 0 ~ 5 0 fi mM 
«U HI. I20SM77>f/<3 a, 3 b (DM F D (1 0 ^mll) «fc fr J % 
*£<§*l> *1, !20GI77-f^4a, 4b(DMFDii, 

Hi, i2©SM77^f;l3a, 3 b ^^^fjS^TSH 1 . f 2©PhC77>fA 
2 a, 2 blCftj^oTl 0 /im»?>3 0—5 0 /* mg^tC^jft-^^JCtfi^ 

[0 0 2 9] 

9 2 0 0 3-3 0 2 8 3 4 1 
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I10SM77^A*3 a ©Ai7i^^?>Ait$tl-g>^^ /h£ VMVIF DCDM^3 3. 

at!l©SM77>fA'3 atfi^iU 31 1 CD SM7 7 J A 3 a C7>ffi7j3g^ £ 
ffi*f$tl^o »l(0SM7 7>f^3a*6tlJ#S^IS:, mi£>GI7 

a #>A7J$8&CAfif$tl, f 10GI 77-fA4 a jC;fe V\TM F D c7>M?£ 

4 3a*10/» mUmfr e> 3 0 ~ 5 0 n mW&\ttfoW&i*\ttK* tlX. £ 1 
©P hC7T-T7t2 aOATJ^iCAIhf^^^o fL/T, S 1 <£> P h C V t4 A 2 

a{C&V\TA^VMV[FDc7>?&7£2 3 aT'^oi/>m - FT'Hl 0PhC77 
-f^2a*Sfi!U Jfe^*^ 1 ©MSAJfflS® 1 aJCA$*3*l£ 0 U^IT, % 
^ifc^l fciljffiU f ©)l{f}lt«Il b^&ffilfStiS^lt f 2©PhC77 
-TA2 b©Aj&SBJCAIt3*U 3c7>m2cZ)PhC>'T^A2 b tpSr^c^V^MF D 
(DmmZ 3 b^Oi/>^- KTOT'fiiU !2©PhC77>fA2 b CD 
ffiTJ^^&ffi^StlSo H2©P hC77^f^2 b^ffifJ^tiSftfc}:, 

H2c7)G I77^A4 bCDAASgJCAJWStl, Z.<DM2<DG I 77>fA4 b&Cfc 
V\TMFD0tf4 3b jtfi 30 — 50 0mmK#e> 1 0 # m^fC^jg^^tC 
$g/h£*lT> £2©SM7T>f^3 b©A*SBtCAi5fS*l, ZLCDfg 2 <Z) SM7 y 
-TA3 b }C^VNT/K$VMV[FDC7)^2 3 bt^oi/>^ - F*Zrt£2<5DSM 
77>fA3 btp*fcM?Z> a 
[0 0 3 0] 

tot, j m2<Dmm j &M\z&z>%7 7j *&&k.&^x%. s/^soi^e-kt? 

So 

[0 0 3 1 ] 

[0 0 3 2] 
-* 1 a^M$tlTV%S„ 
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[0 0 3 3] 

z.<Dmmwiz&^Ty(i¥mfe*fitevt=.£z.?>, tussonmict, mi 

. H20SM77>f^3a, 3 b i^JC£tt3#A«3c# 0 . 5dBt% T>fVU 
[0 0 3 4] 

[0 0 3 5] 

#£l b#TOS$*lTV^ 0 
[0 0 3 6] 

Z<DmMMlZ&^zyt¥W%.1tftte^f~£Z.Z. ^1 5 5 0 nmiCt, mm 
[0 0 3 7] 

[0 0 3 8] 

1 c#£giB3*lTVN£ 0 
[0 0 3 9] 

r<A|||£Wc£V^^^£?T£ofc£3 6, t&Sl 5 5 0 nmlCT, 
ttffitfO, 10VT', MSt*#0. 5, 2 5dBT*&o£o 
[0 0 4 0] 

[0 0 4 1 ] 
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M77^;13 a, 3 btCf^X-THl, I20DSM-NSP (Non-Strip 
pable Primary Coated) 77>f A 3a '/3b' jtftfeM $ ti 
TV^„ ZICIT*, SM-NSP77^3a', 3b'lt iilJ^115 

^5AmgS) 111^31677^^1^ MSI^^feN S PI*^7^ 

© s m 7 t -r a £ m^<D^m z% b t v> s 8 

[0 0 4 2] 

££>HM!BcfcVM:Ji, V?ii;K:^;fi^*x^W£#F^bfcl|i> I20SM- 
NSP77>fA3a \ 3b\ Hi, 1200 177^^4 3, 4 bfej:t>^ 
1, f2(DPhC77>f; , !2a, 2b#SB@£*l, ^~^;i/^7°^-T 

[0 0 4 3] 

^CD^WC&V^^M^fc^&ofc^rS, tfil 5 5 0nmiCT, H 
, H20DSM-N SP77>f;t3 a ' 3 b ' ffi IC £ W 6 If A*S3c# 1 d B T% T 
>f y U-S/a >#4 2 d BTr&ofe 0 
[0 0 4 4] 

[0 0 4 5] 

m8K&\,\x, .m7<DmmmMK.mz>yb7T'{A®&iz, mfd (30-50 

/tmtl) ©^t^I10PhC77>fA2a (* 2 © P h C V T >f A 2 

b) MFD (10/tmgI) ©/JsgV^l ©SM77>f A3 a (H2©SM 
77^fA3b) t&llitTfey, M#©^3S®ttltfM©HJ6M^^^M#© 

[0 0 4 6] 
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Zld-e, ^l©PhC77>fA2a (tfctt^2CDPhC77>f;t2 b) (Dfr 

;i/ ttmm) (Dm (1. 2 5mm) £H^I$SC|§I@£ StlT V%S 0 
[0 0 4 7] 

3<OH56MtC^V>Ttt, il0PhC77'fA2a S*3g 2 © P h C 7 7. 

[0 0 4 8] 

[0 0 4 9] 

E!9{c33v^ maammj&MizmzybyTjjm&te.. mfd (30-50 

AmgS) £>*£V^1, !20PhC77>f^2a, 2bt, MFD (10/t 
m3SS) ®/J\3V^l, i2©SM77'fA3a, 3bt^fiTfe»J, W#tf> 

[0 0 5 0] 

*1, ^20PhC77^fA2a, 2b0^tD» > f 
[0 0 5 1] 

ZKDHJgMlCfc^TteU fgl, H2©PhC77>fA2a, 2b©^#D#}fc 
T*H1 (DP hC7T^A2 at!20PhC77-fA2b £ <Mj|§-££^Mf 
[0 0 5 2] 



ttJSE# 2003-3028346 



#2002-2 1970 10 



[0 0 5 3 ] 

mi oic^t, <Dn$mmz&%>%y r -< k%Bx\%.. mfd (30—5 

0/tmgI) 0^V^l©PhC77'f;t2a (&taiZ, ^2©PhC77>f 

A* 2 b) fc, MFD (10/tmll) ®/Jn§^1 ©SM77>fA3 a 

, S2©SM77^A3 b) ^Sf^tfey, M#©^^®^irf^©H^Mi: 

mmicm^<Dftm*-mtii£Tft¥mKmmi*tix^z 0 $i©Phc 

77^2a f2©PhC77^;12b) ffl 3 

[0 0 5 4] 

il©PhC77^A2a !2ffiPhC77-fA2b) <D— 

^5^U#^e>tlT^y, f l©PhC77-f;t2a f2©PhC 

7 7-f^2b) <Dft$®mt, n^^^7M7^>^5©Mj: y^^m-r^^iK 

[0 0 5 5] 

C77>fA2a (tfclt, l2©PhC77^;l2b) ©SfeSBaPtf^ £ 
$*lTVN£r£fr£>. §IIlfflPhC77^;t2 a (^fcte, !20PhC7 
7>f^2b) GD&MSfcT'T*'^* (^EI^) {C^-T^ril^T^So 
[0 0 5 6] 

trf^tf>iy§Wc£V^te, PhC77^fA'©MFD?:3 0~5 0/tmiC 
Lfc^JCOVNTizS^TV^;^ SiMFDll 4>& < i: =fo 2 0 ft m^mx$> & 
o 2 0 tim&miZ-t&H, PhC77>f>'^SM77'f^ (fb<iiGl77>f 

[0 p 5 7] 

ftr*£<aJgigWC£^Tte, mi> $20PhC77^/^il, H20 
PhC77^fAi:il, !20SM77>f AWic. mi. fg2©nD ^-h^> 
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[0 0 5 8] 



[0 0 5 9] 
[0Mtf)f«#&3&f£] 

[01] 

^!§H^©3 , 67T-rAaiSSt0Sl^Ji^ffi^^'t-mWElT% 01 (a) telUft 

y r -r /t«©©-«p«swf®H, ®i (b) iin)t77>f A»a6n»ft««'r&a^ 

tf>g£HJ!0 o 

[02] 

*»re©3fe 7 T -f ^fiPfttC £ 17 * P h C 7 7 >f A©»Wf® 0o 
[03] 

mwm e 

[04] 
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